The activation of M2 muscarinic receptor inhibits cell growth and survival in human glioblastoma cancer stem cells.
The involvement of muscarinic receptors in cancer has been reported. Recently we have demonstrated that the activation of M2 muscarinic receptors, through arecaidine propargyl ester, arrests cell proliferation and induces apoptosis in primary and established glioblastoma cell lines. Considering the inability of conventional drugs to completely counteract the growth of glioblastoma cancer stem cells (GSCs), we have investigated the effect produced by arecaidine on GSC growth and survival. The expression of M2 receptors has been analyzed in GSC cell lines derived from human biopsies. Based on the M2 receptor expression levels, we have selected two gliolastoma cell lines (GB7 and GB8). In both cell lines the treatment with arecaidine decreased GCS cell growth. GB7 cells exhibited a time- and dose-dependent decrease of cell proliferation. Moreover arecaidine caused a reduced cell survival in particular in GB8 cell line. These effects appear to be mediated by M2 receptor activation as suggested by pharmacological experiments performed in the presence of M1 and M3 preferring antagonists (pirenzepine and 4-DAMP respectively) and M2/M4 antagonist methoctramine. M2 receptor silencing by siRNA has further confirmed that the inhibition of cell growth arecaidine-induced was mediated by the M2 receptor activation. These results suggest that the M2 receptors may represent a new interesting therapeutic tool to counteract glioblastoma cancer stem cell growth and survival.